The newly discovered signal in the cc spectrum by the BES collaboration is analysed on the basis of previous results of the Resonance-Spectrum-Expansion model for mesonmeson scattering. An explanation for the relatively large fraction of non-DD modes for the ψ(1D)(3770) resonance is discussed.
Very recently the BES Collaboration observed an anomalous line-shape in the range of 3.650 GeV to 3.872 GeV, by studying the e + e − → hadrons total cross sections [1] . The experimental result indicates that the anomalous line-shape can be interpreted as two possible enhancement structures, at about 3.779 GeV and 3.764 GeV, respectively. The former probably corresponds to the well-established ψ(1D)(3770), whereas the latter seems to be a new structure [1] . We will refer to the new structure by the name X(3764) in this work.
In the referred BES preprint, the existence of conflicting results with respect to the branching fraction for non-DD hadronic decays of the ψ(1D)(3770) is emphasized. On the one hand, the total branching fraction for exclusive non-DD modes is measured to be less than 2% [2, 3] . But on the other hand, for inclusive non-DD decay modes, values of about 15% are found [4, 5] .
The aim of the present short paper is to illustrate that it is not difficult to explain the X(3764), within a canonical cc framework, provided we take into account the unquenching of the pure confinement spectrum. Over the past three decades, several strategies for unquenchingstates have been developed, based on different mechanisms for confinement [6] [7] [8] [9] [10] [11] . The essential point of unquenching the confinement spectrum is the inclusion of meson loops in the quarkantiquark description, or, equivalently, the inclusion of quark loops in meson-meson scattering, which results in resonance widths [12] , central resonance positions different from the masses of the confinement spectrum [13] , mass shifts of bound states [8] , resonance shapes different from the usual Breit-Wigner ones [14] , threshold effects and cusps [15] , and, moreover, dynamically generated resonances [16] . In Ref. [13] , it was observed that the mass shifts are large and negative for the ground states of the various flavor configurations, such as J/ψ and η c .
In order to describe a confined system composed of a pair of heavy quarks, it is reasonable to set out a formulation in terms of a confining potential for a two-body system, such as the harmonic oscillator (HO) [17] . Within the HO approximation of Refs. [8, 13] , the confinement states (also referred to as seeds [18] , or pre-existing states [19] ), follow for the cc spectrum, with the parameter set of Ref. [13] , from the relation M cc = [3.124 + 0.19 (2n + ℓ + 3/2)] GeV, where n and ℓ represent the radial and angular excitation levels, respectively. Hence, this model predicts 6 confinement states at 3.789 GeV, which are collected in Table 1 , and also depicted in Fig. 1 . 
The six confinement states of Table 1 are indicated by HO. We furthermore depict the various nearby thresholds, viz.
, and D ± D * ∓ , as well as their respective couplings to each of the six states by P for P -wave and F for F -wave. Also the well-established observed resonances and their mass shift with respect to the HO states are shown. For the new cc candidate X(3764), we take the averages of the central values and widths quoted in Ref. [1] under "two amplitudes", i.e., with and without interference.
Contrary to general wisdom [20] , and as explained at various occasions 1 , the ground states suffer larger mass shifts with respect to the confinement spectrum, due to the meson loops, than the higher excitations. As a consequence, the η c (2S) shifts downwards about 150 MeV, and the ψ(2S) roughly 100 MeV. The fact that the η c (2S) does not couple to DD has little influence on its mass shift, because of the presence of many more thresholds, viz.
s , which evidently all contribute to the negative mass shift [8, 11] . However, the 1 see e.g. Ref. [21] and references therein.
D-wave excitation ψ(1D) only shifts about 20 MeV downwards with respect to the confinement state at 3.789 GeV [8] . It is thus to be expected that the other three cc D-wave excitations have comparable mass shifts, even though neither the 2 −+ nor the 2 −− couple to DD, since they do couple to all the other nearby thresholds. The 3 −− does couple to DD, but in an F -wave.
(n, ℓ, s) J The charmonium states which in the confinement limit come out at 3.789 GeV. In the 1 st column we indicate the supposed internal cc quantum numbers, whereas in the 2 nd column the usual J P C quantum numbers are given. The 3 rd column contains the couplings for the 3-meson vertices, taken from Ref. [22] . In the 4 th column we give the related cc bound states and resonances that are observed in experiment [23] .
So it seems that the ψ(1D)(3770) consists of four resonances, instead of only two as suggested in Ref. [1] . The former hypothesis may certainly be the case. However, the fact that the 2 −+ and 2 −− do not couple to DD does not imply that they eat up a large fraction of the DD modes of the ψ(3770) structure. On the contrary, since they do not couple to DD, they will have hadronic widths that are comparable to the width of the ψ(2S)(3685), which is a few hundred keV, i.e., two orders of magnitude smaller than the width of the ψ(1D)(3770). Hence, their presence under the ψ(3770) structure will be hardly noticeable, and their contribution to the non-DD modes at most of the order of 1%. This is, however, not completely in disagreement with the results of the BES and CLEO collaborations [2, 3] , which report that the total contribution of non-DD modes does not exceed 2%. Furthermore, the 3 −− couples to DD. Consequently, besides some effect due to the centrifugal barrier, we do not expect large non-DD contributions from the 3 −− . In Table 1 we indicate what are the relative intensities of the couplings employed in the Resonance-Spectrum-Expansion (RSE) model [22] . One may notice from this table that the 3 −− couples about twice more strongly to DD than the 1 −− D state. Hence, in spite of the presence of a stronger centrifugal barrier for F -waves than for P -waves, we find that the 3 −− mass shift is of the same magnitude as that of the 1 −− D state. In order to also have a quantitative prediction for the complex ψ(3770) structure, we determine the DD total production cross section, thereby assuming that only P -and F -waves contribute significantly. We then have the following amplitude:
where φ represents a possible phase factor. For the subamplitudes A ℓ of Eq. (1), we use the expression which was previously derived in Ref. [24] , whereas a precise definition of the RSE scattering amplitude can be found in Eq. (12) of Ref. [25] . In terms of the definitions for the model parameters as given in the latter equation, we use here: λ = 1.45 and E 0 = 3.810 GeV. Furthermore, for P -waves we use a = 1 fm and g 2 n = 4 −n (n + 1)/72, while for F -waves we use a = 2 fm and g 2 n = 4 −n (2n + 7)/224. The expressions for the g n can be found in Ref. [22] . (Fig. 2b of Ref. [1] ). The lower peak is dominantly P -wave, and the upper peak mostly F -wave. The theoretical curve is scaled so as to coincide with the data. This is, of course, a very much simplified picture, since the effect of all higher thresholds has been neglected. Nevertheless, in an energy domain not too far above the DD threshold, it may give us an impression of the result of a complete coupled-channel calculation. Due to the fact that the multichannel case has been reduced to a one-channel approximation, E 0 comes out 21 MeV higher, in order to compensate for the neglect of coupled-channel effects.
We obtain two peaks, namely one in 1 −− peaking at 3.774 GeV, with a width of about 33 MeV, and one in 3 −− peaking at 3.777 GeV, with a width of about 14 MeV. In Fig. 2 , we show the interference of the two resonances, with a relative interference factor of exp (i45 • ). We compare our theoretical prediction to the data of Fig. 2b of Ref. [1] , since these data result from a subtraction of J/ψ and ψ(2S) signals, which is compatible with our ansatz in Eq. (1).
Summarizing, we predict that the full ψ(3770) structure consists of four resonances, two of which -the 2 −+ and 2 −− -are narrow and do not couple to DD, but probably neither contribute substantially to non-DD modes. The lower part of the ψ(3770) structure, around 3.76 GeV and being a 1 −− state, couples to P -wave DD, whereas the higher part, around 3.78 GeV and being 3 −− , couples to F -wave DD.
As a final remark, we would like to ask our colleagues of the BES and CLEO collaborations to study the energy range 3768-3773 MeV with a higher bin resolution, in order to find out whether the signal in that range may represent one of the two missing 2 − resonances.
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